The renal function, including sodium excretion rates, were studied in 27 patients with early essential hypertension, before and during angiotensin infusions. The patients had a preparatory period of salt loading for four days taking a supplement of 7 g of NaCl.
Although the glomerular filtration rate remains unchanged by the substance in most hypertensives, this function has been observed to rise in some and drop in others under its effect.' This makes it difficult to determine whether or not natriuresis is due to inhibition of tubular transport of sodium. Furthermore, it has been asserted that in essential hypertension increased sodium excretion is not the result of a tubular factor inasmuch as its excretion fraction remains unchanged. 3 The purpose of this study was to investigate whether the rise in sodium excretion observed in patients with essential hypertension under the effect of angiotensin is the result of changes in glomerular filtration rate, inhibition of tubular reabsorption, or both. Methods A study was made of 27 patients in the early stage of essential arterial hypertension. For 4 days before the study was carried out, patients received 7 g of sodium chloride daily in their diet and a placebo.
Renal function was studied during two 30-minute periods before administration of angiotensin and in two similar intervals under the effect of angiotensin. Glomerular filtration rate, renal plasma flow, sodium excretion, and water excretion were studied in each period. Arterial The 27 patients studied fell into two groups: one group was made up of 11 patients in whom angiotensin lowered sodium excretion (table 1) and the second group consisted of 16 patients in whom this function was increased by the substance (table 2) .
Mean arterial blood pressure (MAP) increased significantly (P < 0.001) under the effect of angiotensin in all patients studied. In the first group, the mean value of mean arterial blood pressure during the control period was 125 mm Hg which rose to 157 Tnm Hg. In the second group, the mean value of mean arterial blood pressure was 150 mm Hg which increased to 180 mm Hg. Glomerular filtration rate (GFR) in the first group decreased in seven patients, increased in three, and was unchanged in one. In the second group, this function decreased in four patients and increased in 12 under the effect of angiotensin. However, the statistical analysis showed that none of the changes in either group were significant (P > 0.05).
Renal plasma flowx (RPF) diminished in all patients with the exception of one in each group (J.A. and L.S.). This change was statisticallv significant.
Urinary volume (V) decreased in all except two patients of the first group (N.C. and J.A.) and increased in all except two patients of the second group (J.M. and A.C.). These changes were statistically significant in group 1 (P<0.05) and group 2 (P<0.01).
Sodium excretion (U-aV) decreased significantly in all patients of the first group (P < 0.01) and increased in all of the second group (P < 0.001).
Excretion fraction of sodium (EFN,a) dropped in eight patients and rose in three (S.A., N.C., and J.A.) of the first group. The decrease was statistically significant in the group as a whole (P < 0.05). In the second group this function increased in all patients (P < 0.001). Excretion fraction of water (EFH2o) diminished in all patients of the first group, with the exception of two (N.C. and J.A.). This decrement was statistically significant (P< 0.05). This function increased in all but two patients in the second group (J.M. and A.C. )e and the increment was also statistically significant (P < 0.01).
Afferent arteriolar resistance (RA) increased in all patients with the exception of one of the first group and one of the second group (J.A. and L.S.). The increment was statistically significant in both groups.
Efferent arteriolar resistance (RE) increased in nine patients, did not change in one (S.A.), and diminished in one (J.A.) of the first group, and also increased in all patients of the second group but one (F.T.) in whom no change was observed. Statistical analysis showed the increment in both groups to be significant. Venular resistance (Rv) increased in all but two patients (J.A. and M.L.) of the first group (P < 0.05). In the second group this function decreased in three patients (M.M., L.S., and R.P.), was unchanged in one (S.J.) and increased in 11. These increments were statistically significant in both groups (P < 0.05).
Discussion
Two types of response were produced by angiotensin in the patients studied. In the group of 11 patients, it caused a drop in sodium excretion, and in the other group, of 16 patients, an increase ( fig. 1 ).
In the group in which urinary sodium excretion decreased, glomerular filtration rate diminished on an average of 11 ml/min while in the other group this function increased on an average of 10 ml/min. Although these changes might be interpreted as explaining the behavior of sodium excretion, statistical analysis of the data nevertheless showed that the variations in glomerular filtration rate were not significant in either group. Furthermore, glomerular filtration rate increased and sodium excretion decreased in three patients of the first gorup, while glomerular filtration the changes observed in the 11 patients in whom excretion of sodium and water decreased and the lower part shows the changes in the 16 patients in whom excretion of sodium and water increased. rate dropped and sodium excretion increased in four patients of the second group. It may be concluded from this that the effect of angiotensin upon urinary sodium excretion is a tubular phenomenon. This is further supported by the fact that the sodium excretion fraction decreased in the first group and increased in the second.
Another factor that also substantiates the tubular effect of angiotensin is that water excretion and water excretion fraction, which were similar in both groups in the control periods, followed the same pattern as sodium under action of the substance.
When changes in sodium excretion were related to mean arterial blood pressure ( fig.  2) Figure 2 Angiotensin produced a drop in sodium excretion in all but two patients in whom mean arterial blood pressure was 136 mm Hg or less and an increase in all but two patients in whom mean arterial blood pressure was above 136 mm Hg.
while the rise in sodium excretion occurred in patients whose control mean arterial blood pressure was more than 136 mm Hg, except in two patients (E.R. and A.M.). These results are in accordance with the findings of Brown and Peart2 who observed natriuresis under angiotensin in patients with diastolic pressure above 120 mm Hg and antinatriuresis when readings were below this figure.
A direct relation has been shown experimentally between sodium excretion and mean arterial blood pressure when glomerular filtration rate is constant.6 This may explain the natriuresis observed in the second group when mean arterial blood pressure was raised by angiotensin. However, although the increase in mean arterial blood pressure in the first group was similar, a change in sodium excretion in the opposite direction was observed.
Renal resistances were also studied to find out whether the difference in sodium excretion had any relation to the sensitivity of the intrarenal vessels to the action of angiotensin. The only difference between the groups during the control period was in afferent arteriolar resistance. This observation at first seems to indicate that this discrepancy might be responsible for the results obtained. But Our results seem to indicate that increase or decrease in sodium excretion is related to the mean arterial blood pressure before administration of angiotensin but not to the increment in blood pressure produced by the substance.
As in the control period, no differences in glomerular filtration rate between the two groups of patients were found under the action of angiotensin. This function probably remained unchanged in spite of the fact that afferent arteriolar resistance rose markedly inasmuch as both mean arterial blood pressure and efferent arteriolar resistance increased.
Renal plasma flow decreased in both groups which may be explained by the increase in afferent as well as efferent arteriolar resistance.
